>*JP 00179368A Machine Translation 
\ 

(19) [ftfrH] H*B»IWt (JP) 

(12) ititwnmi «iM»if»a (a) 

(11) [^8B#-^] ^12000-1 7 9368 (P2000 
1 7 9 3 6 8 A) 

(43) 2*£6E2 7B (2000. 6. 27 

(54) [*h<d«»] #vu>«««H«>*»«tt*a 

(51) [BB^K»a9l7llE] 

F02D 19/08 
F02B 1/14 
17/00 

23/02 
F02D 19/06 
19/12 

41/02 301 
330 
351 

41/04 345 

43/00 301 
F02M 43/00 
51/00 

61/14 310 

63/00 

69/00 

[Fl] 

F02D 19/08 Z 
F02B 1/14 

17/00 C 



(19) [Publication Office] Japanese Patent Office (JP) 

(12) [Kind of Document] Japan Unexanined Patent Pu 
blication(A) 

(11) [Publication Number of Unexamined Application ( 
A) ] Japan Unexamined Patent Publication 2000 - 
179368(P2000- 179368A) 

(43) [Publication Date of Unexamined Application] 20 
00 June 27 day (2000.6.27) 

(54) [Tide of Invention] FUEL SUPPLY METHOD OF 
GASOLINE INTERNAL COMBUSTION ENGINE 
(51) [International Patent Gasification 7th Edition] 

F02D 19/08 

F02B 1/14 

17/00 

23/02 
F02D 19/06 
19/12 

41/02 301 

330 

351 
41/04 345 

43/00 301 
F02M 43/00 
51/00 

61/14 31 0 

63/00 

69/00 

[Fl] 

F02D 19/08 Z 
F02B 1/14 
17/00 C 



ISTA's Paterra(bn), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800430-5727) 



V JP 00179368A Machine Translation 
F 

23/02 M 
F02D 19/06 Z 
19/12 Z 
41/02 301 A 

330 K 

351 

41/04 345 C 
345 Z 
43/00 301 M 
F02M 43/00 

51/00 A 
61/14 310 U 
63/00 P 
69/00 320 F 

[R xmom 1 1 
lami&m ol 
i±nm 1 1 

(21) [tfJMS^] SM¥ 10-353434 

(22) [UHB] ¥J«1 0*1 2^1 1 0 (1 998. 1 2. 1 
1) 

(71) immxi 

[MtBI*#] 000003997 

[ttBfXttHBf] ^Jlllft«%mttftJHBSIBr2*tt 

(72) unt] 



F 

23/02 M 
F02D 19/06 Z 
19/12 Z 
41/02 301 A 

330 K 

351 

41/04 345 C 
345 Z 

43/00 301 M 
F02M 43/00 

51/00 A 

61/14 31 0U 

63/00 P 

69/00 320 F 
[Request for Examination] Examination not requested 
|>finrberofaaiiiB] 11 
[Formof Application] OL 
[Number of Pages in Document] 11 

(21) [Application Number] Japan Patent Application He 
i 10-353434 

(22) [Application Date] 1998 December 1 1 day (1998. 
12.11) 

(71) [Applicant] 
[Applicant Code] 000003997 

[Name] NISSAN MOTOR CO. LTD. (DB 69-054-2212) 

[Address] Kanagawa Prefecture Yokohama City Kanaga 
wa-ku Takara-cho second area 

(72) [Inventor] 

[Name] Hiratani Yasuharu 

[Address] Inside of Kanagawa Prefecture Yokohama Cit 
y Kana^wa-ku Takara-cho second area Nissan Motor 
Co. Ltd (DB 69-054-22 1 2) 

P.2 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment fromits use. WWW: http://vvww.indscience.com Tel:800430-5727) 



*JP 00179368A Machine Translation 



(72) immi 

[ft*] StU Wl 



(72) mmm 
[ft*] m# *i 

[£SFrXI*j§flfr] tt&Jl|«tt£tttt&jllB£Br2#tt Bj*g 



(72) 

[ft*] ffitii n« 



(74) [ftJIA] 

[»S»^] 100083806 

[#a±] 

[f-73-K (##) ] 3G023360663G0843G0923G301 



[ F A (##) ] 3G023 AA06 AA18 AB05 AC02 AC05 AC08 
AD03 AD09 AG01 3G066 AA02 AA05 AA07 AB02 AB06 AD 10 AD1 
2 BA01 BA22 BA61 CC11 CC12 CC20 CC21 CC48 CD26 DB08 DBO 
9 3G084 AA01 AA05 BA11 BA13 BAH CA03 CA04 DA11 FAOO FA 
18 FA39 3G092 AAOO AA05 AA06 AA09 AB02 AB12 BB06 BB20 D 
E02S DE03S EA11 FAOO FA04 FA16 FA50 GA05 GA06 HB02X HBO 
21 HB05X HB05Z HB07Z 3G301 HA01 HA04 HA16 HA24 JA04 JA2 
(57) [Sttl 



(72) [Inventor] 

[Narne] TaniyanB hardness 

[Address] Inside of Kanagawa Prefecture Yokohama Cit 
y Kanagawa-ku Takara-cho second area Nissan Motor 
Co. Ltd (DB 69-054-2212) 

(72) [Inventor] 

[Name] Arai Takayuki 

[Address] Inside of Kanagawa Prefecture Yokohama Cit 
y Kanagawa-ku Takara-cho second area Nissan Motor 
Co. Ltd (DB 69-054-2212) 

(72) [Inventor] 

[Name] Iiyama Akihiro 

[Address] Inside of Kanagawa Prefecture Yokohama Cit 
y Kanagawa-ku Takara-cho second area Nissan Motor 
Co. Ltd (DB 69-054-2212) 

(74) [Attorneys) Representing All Applicants] 

[Applicant Code] 100083806 

[Patent Attorney] 

[Name] MIYOSH HIDEKAZU (OUTSIDE 8 PERSO 
NS) 

[Theme Code (Reference)] 3G0233G0663G0843G092 
3G301 



(57) [Abstract] 

[Problem] Adjusting to organization operating conditi 
on, variable being able to control octane number ofthe 
supplied fuel in optimum^ it assures stabilization of 
conpressionself ignition combustion with all operating 
range. 

[Means of Solution] In order with low load operation 
to supply only fuel of low octane number wherethe 
flammability is good from intake port fuel injection 
valve 7, be able to guarantee thestabilization of 
combustion, Although with medium * high load 
operation supplied amount of said low octane number 
fuel is keptuniformly increasing supplied amount of 
high octane fuel where knock resistance which 
thespray is done is good from fuel injection valve 10 
inside tube, in order toenlarge ratio which inside high 
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octane fuel of extent all fuel supplyquantities where 
load increases occupies be able to control 
knockingoccurrence, it is possible to do corrpression 
self ignition combustionwrrich it stabilizes with all 
operating range. 
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[aaim(s)] 

[Qaiml] Conpressed self ignition doing fuel which i 
s supplied to corrbustion charrber,in gasoline internal 
combustion engine which it tries to bum putting, 
Supplies fuel of rrultiple kinds of low octane number 
and high ocAaneindividually at least fuel injection 
valve of one which, controller which outputs control 
signal to said fuel injection valve to have, With said 
controller in operating condition of organization 
responding, Although with low load operation ratio 
which fuel of inside low octane nurrberof all fuel 
supply quantities occupies is enlarged with high load 
operationincreasing supplied amount of fuel ofhigfr 
octane, enlarging ratiowhich fuel of inside high octane 
of extent all fiiel supplyquantities where load increases 
occupies, variable octane number ofthe fuel fuel 
supply method of gasoline internal combustion 
engine which designates that it tries tocontrol as feature. 



[Qaim2] Fuel supply method of gasoline internal co 
mbustion engine which is stated in Claim 1 which 
designatesthat among fuel of multiple kinds where 
octane number differs, in order todri ft to periphery or 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be teld liable for airy detrirr^ WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 00179368A Machine Translation 



i. 2i=stt«>#7'j>AgttH®iim{ltg:&&. 



<fc ? I- Ltd i: fcftffii ? «M*g3 (=Ett®# V 'J 



entirety of corrbustion chamber, in order to drift to 
thecenter vicinity of corrbustion chanber, it tries to 
supply fuel of low octane number, tosupply fuel of 
high octane as feature. 

[Qaim 3] Fuel supply method of gasoline internal co 
mbustion engine which is stated in Claim 1 ,2 which 
designatesthat fuel of high octane it tries to have with 
intake port fuel inj ection valve of theone, and fuel 
injection valve inside tube of one to supply fuelof 
low octane number to intake port from intake port fuel 
injection valve, to supply to combustion chamber 
fronthe fuel injection valve inside tube as feature. 

[Claim4] Fuel supply method of gasoline internal co 
mbustion engine which is stated in Claim3 which 
designatesthat from fuel injection valve inside tube fuel 
of high octane it tries tosupply fuel of low octane 
nurrber to intake port in time which theintake valve 
has closed from intake port fuel injection valve, to 
supply to combustion chamber in compression 
distanceas feature. 

[Qaim 5] Fuel supply method of gasoline internal co 
mbustion engine which is stated in Claim 1 2 which 
designatesthat from fuel injection valve inside tube of 
other fuel of thehigh octane it tries to have fuel . 
injection valve inside 2 tube, to supply thefuel of low 
octane number to combustion chanber from fuel 
injection valve inside on one handtube, to supply to 
combustion chamber as feature. 

[Qaim 6] Fuel supply method of gasoline internal co 
mbustion engine which is stated inQaimS which 
designatesthat fromfuel injection valve inside tube of 
one side fromfuel injection valve insidethe tube of 
other fuel ofhigji octane it tries to supply thefuel of 
low octane number to combustion chanber in air intake 
distance, to supply to combustion chamberin 
compression distance as feature. 

[Qaim 7] Fuel supply method of gasoline internal co 
mbustion engine which is stated in Claim 1 ,2 which 
designatesthat from intake port fuel injection valve of 
other fuel of high octane it tries tohave 2 intake port 
fuel injection valve, to supply fuel of low octane 
number to intake port fromtheon one hand intake port 
fuel injection valve, to supply to intake port as feature. 



So 



[Qaim 8] Fuel supply method of gasoline internal co 
rrbustion engine which is stated in Qaim 7 which 
designatesthat from intake port fuel injection valve of 
one side fromintake port fuel injection valve of other 
in theair intake distance it tries to supply fuel of low 
octane number to intake port in thetirre which intake 
valve has closed to supply fuel ofhigh octanedestined 
for combustion chanber center side of intake port, as 
feature. 
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[Qaim9] In order fuel injection valve inside tube, of 
one which possesses thenozzle spray orifice of multiple 
where fuel of low octane nurrber and fuel of thehigh 
octane are supplied to have to wrap fuel spraying of 
high octane with thefuel spraying of low octane 
nurrber with fuel injection valve inside said tube, 
spraydoing, fuel supply method of gasoline internal 
combustion engine which it states in Claim 1 £ 
whichdesignates that it tries to supply fuel to 
combustion chamber as feature. 

[Claim 10] Fuel supply method of gasoline internal c 
ombusrion engine which is stated in Claim 9 which 
designatesthat it tries to change from fuel injection 
valve inside tube of onethe spray fuel ofhigh octane 
which is supplied and feed proportion ofthe fuel of 
low octane nurrber, by changing burning pressure of 
each fuelas feature. 

[Gaimll] Spray it raises fuel of low octane nurrber w 
hich is supplied from thefuel injection valve and fuel 
of octane number and multipl e kinds of fuel of 
lowoctane nurrber are prepared, Way on low load side 
of low load limits fuel of low octane number 
issupplied, on high load side of low load limits raises 
and fuel of theoctane number is supplied, fuel oflow 
octane nurrber of multiple kinds in low load 
linitsaccording to load condition supply fuel supply 
method of gasoline internal combustion engine which 
is statedin either of Claim 1 to 10 which designates 
that to change it tries asfeature. 



[0001] 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] It regards fuel suppl 
y rrethod which this invention tried to burn gasoline 
internal combustion engine , theternperature rise doing 
fuel which especially, is supplied to combustion 
chamber withonly compression with piston with 
compression distance, self ignition, thegasoline 
internal combustion engine of high compression ratio 
in 

[0002] 

[Prior Art] Gasoline fuel compressed self ignition with i 
nternal combustion engine which burns, in orderwith 
using fuel of single octane nurrber knock resistance 
and flarrinability of fuelphase SI, knocking 
occurrence on high load side of organization 
operating region and either ofthe destabilization of 
combustion on low load side operating region is 
limited as thesacrifice. 
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high octane where theknock resistance is good is 
supplied, what control of knocking occurrence at 
thetirne of higfi load operation and guaranty of 
combustion stability at time ofthe low load operation 
both achievements is done is thought on low load 
side of organization bysupplying fuel of low octane 
nurnber where flamrnability is good 

[0004] In addition, you can think adoption of prerrixi 
rig method of supplying of thekind of different kind 
fuel which is shown in for example Japan Unexarrined 
Patent Publication Hei 9 - 68061 disclosure as one of 
meanswhich supplies fuel of multiple kinds where this 
kind of octane rarrnberdiiTers. 

[0005] 

[Problems to be Solved by the Invention] In order to ac 
tualize gasoline self ignition combustion which is 
stabilized in thewide operating region, It is necessary 
to designate octane number of fuel of combustion 
chamber asthe optimum value according to operating 
condition which changes variously but, Adopting 
prernixing method of supplying of different kind fuel 
an aforementioned way, Assuming, that fuel of high 
octane and fuel of low octane number thevariable it 
tried to control fuel mixture fraction according to 
operating condition of theorganization, in combination 
with octane raimber of supplied fuel of combustion 
chamber to theoperating condition, because variable it 
cannot control directly, it is notpossible to actualize 
gasoline self ignition combustion which response for 
thechangeof operating condition stabilizes badly with 
all operating range. 

[0006] Then, as for this invention rapidly octane num 
ber of supplied fuel of combustion chamber thevariable 
it being possible in optirnum according to organization 
operating condition tocontrol, it is something which 
offers fuel supply method of gasoline internal 
combustion engine which cando compression self 
ignition combustion which always it stabilizes withthe 
wide operating region. 

[0007] 

[Means to Solve the Problems] There being invention o 
f Q aim 1 , Compressed self ignition doing fuel which 
is supplied to combustion charnber,in gasoline 
internal combustion engine which it tries to burn 
putting, Supplies fuel of multiple kinds of low octane 
nurnber and high octaneindividually at least fuel 
injection valve of one which, controller which outputs 
control signal to said fuel injection valve to have, 
With said controller in operating condition of 
organization responding, Although with low load 
operation ratio which fuel of inside low octane 
nurnberof all fuel supply quantities occupies is 
enlarged with high load orjerationincreasing supplied 
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amount of fuel ofhigh octane, enlargirig ratiowhich 
fuel of inside high octane of extent all fuel 
supplyquantities where load increases occupies, 
variable octane number ofthe fuel it designates that it 
tries to control as feature. 

[0008] There being invention of Qaim2, among fuel 0 
f multiple kinds wherethe octane number which it states 
in Claim 1 differs, in order to drift tothe periphery or 
entirety of combustion chamber, it supplies fuel of the 
low octane number, it designates that in order to drift 
to center vicinity of corrbustion chamber^t tries to 
supply fuel of high octane as feature. 

[0009] There being invention of Gaim3, gasoline inte 
mal combustion engine which it states in the Claim 1 , 
2 , has with intake port fuel injection valve of one, 
and fuel injection valve inside tubeof one supplies 
fuel of low octane number to intake port from the 
intake port fuel injection valve, designates that it tries 
to supply fuel ofrngh octane tothe combustion 
chamber from fuel injection valve inside tube as feature. 
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[0010] There being invention of Claim4, it supplies fii 
el of low octane nurnberto intake port in time which 
intake valve has closed from intake port fuel injection 
valvewfiich it states in Claim 3 , it designates that from 
fuel injection valve insidethe tube it tries to supply 
fuel ofhigh octane to combustion chamber in 
thecorrpression distance as feature. 

[001 1] There being invention of Claim 5, gasoline inte 
rnal corrbustion engine which it states in the Claim 1 , 
2 , has fuel injection valve inside 2 tube, supplies fuel 
of thelow octane nurrber to corrbustion chamber from 
fuel injection valve inside on one hand tube, fromthe 
fuel injection valve inside tube of other designates 
that it tries tosupply fuel ofhigh octane to corrbustion 
chamber as feature. 

[0012] There being invention of Claim 6, it stated in 
CI aim 5 fromthefuel injection valve inside on one 
hand rube in air intake distance to supply fuel ofthe 
low octane number to corrbustion chanter, from fuel 
injection valve inside tube of other itdesignates that it 
tries to supply fuel ofhigh octane to combustion 
charrberin compression distance as feature. 

[0013] There being invention of Claim 7, gasoline inte 
rnal corrbustion engine which it states in the Claim 1 , 
2 has 2 intake port fuel injection valve, supplies fuel 
of low octane nurrber to intake port frorrlhe on one 
hand intake port fuel injection valve, designates that it 
tries to supply fuel ofthe high octane to intake port as 
feature from intake port fuel injection valve of other. 

[0014] There being invention of Claim 8, it stated in 
Claim 7 fromonone hand intake port fuel injection 
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valve in time which intake valve has closed to supply 
thefbel of low octane number to intake port, from 
intake port fuel injection valve of other itdesigpales 
that it tries to supply fuel of high octane destined 
forthe combustion chamber center side of intake port as 
feature in air intake distance. 

[0015] There being invention of Gaim9, In order for g 
asoline internal combustion engine which is stated in 
Qaim i ,2 , fuel injection valve insidethe rube, of one 
which possesses nozzle spray orifice of multiple 
wherethe fuel of low octane number and fuel of high 
octane are suppli ed to haveto wrap fuel spraying of 
high octane with fuel spraying of low octane nurrber 
withthefuel injection valve inside said tube, spray 
doing, it designates that ittries to supply fuel to 
combustion chamber as feature, 

[0016] There being invention of Qaim 10, it designate 
s that it tries tochange from fuel injection valve inside 
tube of one which it states inthe Claim 9 spray fuel of 
high octane which is supplied and thefeed proportion 
of fuel of low octane number, by changing burning 
pressure ofeach fuel as feature. 

[0017] There being invention of Qaim 1 1, From fuel i 
njection valve which is stated in Claim 1 to 10 spray 
is supplied asfor fuel of low octane number which, fuel 
of raising octane number and multiple kinds of fuel of 
lowoctane number are prepared, on low load side of 
low load limits fuel of lowoctane number is supplied, 
on high load side of low load limits raises and in 
orderfor fuel of octane number to be suppl ied, fuel of 
low octane number ofthe multiple kinds supply 
designates that it tries to change as feature inlow load 
limits according to load condition 

[0018] 

[Effects of the Invention] In invention which is stated i 
n Claim 1 we depend, fuel oflowoctanenurrber and 
fuel of high octane spray beingsupplied individually 
from fuel injection valve, Ratio which fuel of low 
octane number where inside flamrrability of allthe fuel 
supply quantities is good occupies is enlarged at time 
of the low load operation for sake of, Compressed self 
flamrrability in low load limits becoming satisfactory, 
combustionit can be stabilized on one hand, At time of 
high load operation extent tube internal temperature 
where loadincreases rising, knocking frequency of 
occurrence increases, but increasing supplied amount 
of thefuel ofhigh octane where knock resistance is 
good this high load operation time, in orderto enlarge 
ratio which fuel of inside high octane of extentall fuel 
supply quantities where load increases occupies, you 
cancontrol knocking occurrence with high load range. 



[00 19] L**t, Z(D£ : o\z#&mg\zm%Uz\$%i&&£ti [0019] Furthermore, This way individually spray contr 
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oiling fiel of low octane nurrberwhich is supplied and 
supply amount of fuel ofhigh octane in corrbustion 
charrber, Because octane nurrber of supplied fuel of 
corrbustion charrber can be controlled thevariable 
directly, response for change of operating condition 
beingpatisfectory, it being possible to make cptirrum 
octane nurrber in each operating condition, it 
ispossible to do corrpression self ignition corrbustion 
which it stabilizeswith wide operating region where 
from low load limits it extends to high load range. 

[0020] In invention which is stated in Qaim2 wedep 
end, In advantages of invention of Qaiml adding, 
Being distributed fuel of low octane nurrber to 
periphery or entirety ofthe corrbustion charrber, In 
order to be distributed fuel of low octane nurrber to 
center vicinity of the corrbustion charrber, line t> to do 
it is possible corrbustion which as forcorrpression self 
ignition corrbustion as for compression self ignition 
corrbustion itreaching point where it advances from 
surrounding wall vicinity of corrbustion 
charrberfacing toward center of corrbustion charrber is 
not knocking occurrence fromthefact that corrbustion 
starts, as result from fuel of thelow octane nurrber and 
stabilizes. 

[0021] In invention which is stated in Qaim3 wedep 
end, In advantages of invention of Claim 1 ,2 adding, 
In intake port intake port fuel injection valve of one 
which fuel of low octane nurrber thespray is done to 
provide, fuel injection valve inside tube of one which 
fuel ofhigji octanethe spray is done providing in 
corrbustion charrber, dividing respectiveprivate fuel 
injection valve with into intake port and corrbustion 
charrber, because it tries toinstall, there is not a 
necessity of special design cc«K^rnir^trfi intake port 
geometry and and corrbustion charrber geometry it is 
possible to raise degrees of freedomof thedesiga 

[0022] In invention which is stated in Qaim4 we dep 
end, In advantages of invention of Gaim3 adding, 
As for fuel of low octane nurrber which is supplied 
from intake port fuel injection valve becausein time 
which intake valve has closed spray it is done in 
theintake port, as for said spray fuel from corrbustion 
charrber evaporation can be promoted bythe intake 
valve whi ch was heated to fill ly at heat which 
istransrritted being nixed by new air and fully and, 
intake valve bythe valve opening doing with air 
intake distance, spreading to corrbustion charrber 
entirety, can bedistributed 

[0023] On one hand, fuel of high octane which is sup 
plied from fuel injection valveinside tube because 
spray it is done in compression distance, pistonrising, 
can be distributed fuel of said high octane to center 
vicinity of thecombiKtion charrber in time where 
corrpression self ignition corrbustion is prepared. 
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[0024] As a result, as stability of corrbustion in low 1 
oad limits further itcan irrprove, with high load range 
being able to establish layerdistribution of fuel of low 
octane number of corrbustion chamber periphery and 
fuel ofthe high octane of corrbustion chamber center 
vicinity, corrbustion starting from surrounding wall 
vicinity of the corrbustion chamber, feeing to 
combustion charrber center, stabilizing compression 
self ignitioncorrbustion which does not have J 
J occurrence wherecoirbustion advances it is 
possible to do. 

[0025] In invention which is stated in Claim 5 wedep 
end, In advantages of invention of Claim 1 padding, 
Supplies fuel of low octane number fuel injection 
valve which, Supplies fuel of high octane fuel 
injection valve which, Providing in combustion 
charrber wall where surface area is wide relatively, 
thefuel injection valve inside 2 tube it is done for sake 
of, degrees of freedom of arrangement 1 ayout of fuel 
irgection valve inside these tubesthey to be raised, 
Especially, fuel irgection valve inside tube which fuel 
of high octane spray isdone to center part of 
combustion charrber, And installing fuel irgection 
valve inside tube which fuel of low octane nurrberthe 
spray is done in surrounding wall vicinity of 
corrbustion charrber, as it is distributed thefuel of low 
octane number of combusti on crambo- periphery by 
fuel irgection from fuel irgection valve insidethese 
tubes, being distributed fuel of high octane to 
corrbustion charrber center vicinity, itis possible to be 
distributed fuel layer easily. 

[0026] In order to supply fuel of low octane number to 
combustion charrber in inspiration distanceaccording 
to invention which is stated in Claim 6 , in additionto 
advantages of invention of Claim 5, inspiration 
beingcooled by evaporation latent heat of fuel, 
inspiration quantity it ispossible, raises actual filling 
efficiency and output can improve toincrease. In 
addition, nixing to new air and fully, being 
distributedthe fbel of low octane number to 
combusti cm charrber entirety by supplying fuel of 
thelow octane number with inspiration distance, and, 
being distributed fuel of high octane tothe corrbustion 
charrber center vicinity by supplying fuel ofhigh 
octane in compression distance, you canestablish layer 
distribution of fuel. 

[0027] In invention which is stated in Gaim7 wedep 
end, In advantages of invention of Claim 1 ,2 adding, 
Providing with fuel irgection valve which supplies fuel 
of low octane number and thefuel injection valve 
which supplies fuel of high octane, in intake port, 
because itis made 2 intake port fuel irgection valve, as 
for these intake port fuel irgection valve there are not 
times when itreceives high combustion chamber 
pressure, there is not a necessity of high 
foimirigpressure pump in order to obtain high burning 
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pressure wheretherefore, it overcomes corrbustion 
chamber pressure can acquire cost reducing effect of 
ancillary equipment. 

[0028] In invention which is stated in Claim 8 wedep 
end, In advantages of invention of Q aim 7 adding, 
As for fuel of low octane nurrber which is supplied 
from intake port fuel injection valve of oneside because 
in time which intake valve has closed spray it isdone 
in intake port, as for said spray fuel from corrbustion 
chamber evaporation can bepromoted by intake valve 
which was heated to fully at heat wrrichis transmitted 
being nixed by new air and fully and, intake valveby 
valve opening doing with air intake distance, 
spreading to rcrrbustioncharrber entirety, can 
redistributed. 

[0029] In addition, fuel of high octane which is suppli 
ed from intake port fuel injection valve of otherthe 
spray is done in air intake distance destined for 
combustion charrber center side for sake of, Being able 
to establish layer distribution of fuel of thelow octane 
number which it is distributed to corrbustion charrber 
periphery and fuel of high octanewhich it is distributed 
to corrbustion charrber center vicinity, at time of high 
load operationcorrixistion starting from surrounding 
wall vicinity of corrbustion charrber, feeing to 
combustion charrber center^tabilizing compression self 
ignition combustion which does not have 
tteknocking occurrence where corrbustion advances it 
is possible to do. 

[0030] Because it tries to supply with fuel of low octan 
e nurrber and fuelofhigh octane to combustion 
chamber individually according to irrverrionwhich is 
stated in Gaim9 , in addition to advantages of 
theinvention of Claim 1 ,2, with fuel injection valve 
inside single tube, as thedegrees of freedom of 
arrangement layout of fuel injection valve can be 
raised, it canacquire profitably in cost. 

[ 003 1 ] In additi on, In order to wrap fuel spraying of h 
igh octane with fuel of low octane nurrber,the fuel 
injection it does for sake of, Be able to establish layer 
distribution of fuel which isdistributed fuel of high 
octane to center vicinity of also, corrbustion charrber, 
at thetime of high load operation combustion starting 
from surrounding wall vicinity of corrbustion charrber, 
feeing to combustion chamber center, stabilizing 
compression self ignition wrrbustionwhich does not 
have knocking occurrence where combustion advances 
todo it is possible fuel of low octane nurrber, to 
periphery of cxjrnbustion charrber. 

[0032] Feed proportion of fuel of high octane and fuel 
of low octane nurrber can becontrolled easily 
according to invention which is stated in theClaim 1 0 , 
in addition to advantages of invention of Claim9, 
individually by designating pressure of fuel which 
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spray isdone as variable. 

[0033] With change region of low load operation and 
high load operation, it raises accordingto invention 
which is stated in Claim 1 1 , in addition to 
theadvantages of invention of Qaimlto 10, because 
low octane number fuel of theoctane nurrber is 
supplied, it can evade torque shock with changeability 
of octane nurrberas gentle. 

[0034] 

[Enrbodiment of Invention] Below, errbodirrent of this 
invention is detailed with drawing. 

[0035] In Figure 1, as for las for cylinder block and 
2 as forthe piston and 3 as for cylinder head and 4 
these cylinder block 1 , piston 2, andthe combustion 
chamber which was formed with cylinder head 3 are 
shown 

[0036] Intake port fuel injection valve 7 which spray i 
s done, to intake port 5 which is provided inthe 
cylinder head 3 fuel destined for intake valve 6 is 
arranged 

[0037] Fuel of low octane number which is stored in fu 
el tank 8 it is supplied tothis intake port fuel injection 
valve 7 by fuel pump 9 . 

[0038] In addition, in cylinder head 3 corrbustionch 
amber 4 fuel injection valve 10 inside tube isarranged 
almost in center position, fuel ofhigh octane which is 
storedin fuel tank 1 1 is supplied to fuel injection valve 
10 inside said tube by thefuel pump 12 . 

[0039] As for fuel injection valve 10 inside intake port 
fuel injection valve 7 and tube, In control signal 
which is outputted from engine control unit 13 as 
controller o actuation control it is done, in time which 
intake valve 6 has closed, namely, thevalve opening 
being operated in time which is not a air intake 
distance, pointing thefuel of low octane nurrber in 
intake valve 6, spray it does intake port fuel injection 
valve 7, inaddition, valve opening being operated in 
compression distance of engine, thefuel ofhigh octane 
spray it does fuel injection valve 10 inside tube in 
thecenter part of combustion chamber 4. 

[0040] As for graph which is shown in Figure 2 showi 
ng ratio of theamount of injected fuel which is 
supplied from operating region and aforementioned 
eachfuel injection valve 7,10 of engine to be, Only 
fuel of low octane number spray is supplied from 
intake pert fuel injection valve 7regarding low load 
limits, supplied amount of fuel of low octane nurrber is 
keptumforrriy although regarding high load range 
also fuel injection valve 10 inside tubeoperating, valve 
opening fuel ofhigh octane being supplied, 
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withincrease of load supplied amount increases, 
enlarges feed proportion of thefuel of inside high 
octane of all foel supply quantities. 

[0041] According to equipment of embodiment above, 
from intake port fuel injection valve 7 fuel ofthe low 
octane lumber, in addition, fuel of high octane each 
one spraybeing supplied individually from fuel 
injection valve 10 inside tube, becauseonly fuel of low 
octane number where flamnrability is good is supplied 
at thetime of low load operation, corrpressed self 
flamrrabilityin low load limits beconingsatisfactory, 
combustion it can be stabilized 

[0042] In addition, At time of high load operation ext 
ent tube internal temperature where loadircreases rising, 
knocking frequency of occurrence increases, but, 
Although with rrig^i load range supplied amount of 
fuel of low octane number is kepturaforrtiy also fuel 
injection valve 10 inside tube operating, valve 
opening thefuel of high octane where knock resistance 
is good being supplied, becausewith increase of load 
supplied amort increases, feed proportion of fuelof 
inside high octane of all fuel supply quantities is 
enlarged, knockingoccurrence with high load range 
canbecontroled 

[0043] Furthermore, This way controlling fuel of low o 
ctane number which is supplied to thecoirbustion 
chamber 4 individually and supply amount of fuel of 
high octane, Because octane number of supplied fuel 
of corrbustion chamber 4 can be controlled thevariable 
directly, response for change of operating condition 
beingsatisfactory, as shown in Figure 3, it being 
possible to make theoptinum octane nurrber in each 
operating condition, it is possible to do compression 
self igmtionconijustion which it stabilizes with wide 
operating region where from low loadlinits it extends 
to high load range. 

[0044] With here, With especially this errbodiment int 
ake valve 5 has closed fuel of low octane nurrberfrom 
aforementioned intake port fuel inj ection valve 7 to 
time where, Namely, in time which is not a air intake 
distance pointing in said intake valve 6, inorder spray 
to do, evaporation is promoted by intake valve 6 
which washeated to frilly, by heat which is transmitted 
from corrbustion charrber 4being nixed by new air 
and fully intake valve 6 by valve opening doingwith 
air intake distance, fuel of this low octane number 
spreading to entirety of thecoirbustion chamber 4, 
reaches point where it is distributed 

[0045] And, fuel of high octane which with high load 
range is supplied fromtheintracylinder injection valve 
1 0 because spray it is done in compression distance, 
piston 2 rising, canbe distributed fuel of said high 
octane to center vicinity of combustion charrber 4 in 
thetime where compression self ignition combustion is 
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[0046] As a result, stability of combustion in low load 
limits further it can improve as, With high load range 
fuel of low octane number of periphery of combustion 
chamber 1 , Be able to establish layer distribution of 
fuel of W^ioctaneof center vicinity of combustion 
chamber 1, piston 2 furthermore rising, pressure and 
temperature inside combustion chamber 4 rises when, It 
is possible to do compression self ignition combustion 
which as forcorrpression self ignition combustion as 
for compression self ignition combustion itreaching 
point where combustion advances from surrounding 
wall vicinity of thecombustion chamber 4 facing 
toward center of combustion chamber 4, is not 
knocking occurrencefrom fact that combusti on starts, as 
result from fuel of low octane number and stabilizes. 

[0047] In addition, To separately fromeffect on driving 
characteristic of this kind of engine, Providing intake 
port fuel injection valve 7 which fuel of low octane 
number spray is done inthe intake port 5, providing 
mtracyiinder injection valve 10 which spray it does 
fuel ofthe high octane in combustion chamber 4, 
dividing respective private fuel injection valve 7,10 
withinto intake port 5 and combustion chamber 4 it is 
installed, there is not a necessityof special design 
concerning geometry of intake port 5 and andthe 
geometry of combustion chamber 4 it is possible to 
raise degrees of freedom of thedesign 

[0048] As for Figure 4 something which shows 2nd e 
n±)cdirnent of this invention being, There being this 
embodiment, As in intake valve 6 of surrounding wall 
of combustion chamber 4 fuel injection valve 10A 
inside firsttube is arranged in position where proximity 
it does, combustion chamber 4the fuel injection valve 
10B inside second tube is almost arranged in center 
position, frornthefuel injection valve 1 OA inside first 
tube fuel of low octane number spray issupplied to 
combustion chamber 4 in air intake distance, from fuel 
injection valve 10B inside secondtube in compression 
distance fuel of high octane spray tries to supply inthe 
combustion chamber 4. 

[0049] Fuel of these low octane number and feed prop 
ortion of fuel of high octane arecontrolled in same way 
as 1st ernbodiment which is shown in 
theaforernentioned Figure 2. 

[0050] Therefore, In equipment of this 2nd embodimen 
t we depend, Effect which is almost similar to 
aforementioned 1st entodiment isacquired besides, In 
air intake distance fuel of low octane number is 
supplied to combustion chamber 4 frornthefuel 
injection valve 1 OA inside first tube for sake of, 
Mixing fuel of said low octane number to new air and 
fully, becausecan be distributed to entirety of 
combustion chamber 1 of course air intake beingcooled 
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by evaporation latent heat of fuel of low octane 
number which thespray is done with air intake 
distance, can increase air intake quantity, raisingthe 
actual filling efficiency, output it can irrprove. 

[0051] In addition, fuel injection valve 10A,10Binsid 
e 1st , second tube is provided in connbustion 
chanter wall wherethe surface area is wide relatively for 
sake of, degrees of freedom of arrangement layout of 
fuei injection valve I OA, I OB inside these lubesthey to 
be raised, Especially, To be distributed with fuel of low 
octane number which it is distributedto combustion 
chamber periphery and fuel injection valve inside first 
tube which fUel ofthe low octane number spray is 
supplied by arranging in intake valve 6 vicinity of 
surrounding wallof combustion chamber 4, and fuel of 
high octane which it is distributed tothe combustion 
chamber center vicinity layer easily it is possible fuel 
injection valve 1 OB inside second tubewhich fuel of 
high octane spray is supplied to center part of 
thecombustion chamber 4. 

[0052] As for Figure 5 ,6 sorrething which shows 3rd 
errixxiirnent of mis invention being, There being this 
embodiment, it arranges with first intake port fuel 
inj ection valve 7A and 2nd intake port fuel injection 
valve 7B invicinity position of intake valve 6 of 
intake port 5, from first intake port fuel injection valve 
7A in timewhich intake valve 6 has closed it points 
fuel of low octane number in theintake valve 6 and 
spray supplies, from second intake port fuel injection 
valve 7B spray try to supplyin air intake distance fuel 
of high octane destined for combustion chamber center 
side of theintake port 5. 

[0053] In case of this 3rd enixxiirnent try to control in 
same way as fuel ofthe 1 ow octane number and 1 st 
embodiment which shows feed proportion of fuel of 
thehigh octane, in aforementioned Figure 2. 

[0054] Therefore, according to' equipment of this 3rd e 
mbodiment, at time of the low load operation because 
fuel of low octane number spray it is supplied 
fromonly first intake port ftiel inj ection valve 7A, 
compressed self flanxnability in low load limits 
becomingsatisfactory, combustion it can be stabilized 

[0055] In addition, At time of high load operation sip 
plied amount of fuel of low octane number which 
issupplied from first intake port fuel injection valve 7A 
is kept uniformly on one hand, Also second intake 
port fbel injection valve 7B operating, valve opening 
fuel of high octane tx^ingsupplied, with increase of 
load supplied amount increases* Because feed 
proportion of fuel of inside high octane of all fuel 
supplyquantities is enlarged, be able to control 
knocking occurrence withthe high load range, 
therefore, with all operating range which in same way 
as theaforementioned 1st errbodirreiTt from low load 
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limits extends to high load range resrx>risivenessbeing 
able to control octane number well in optimim, it is 
possible todo compression self ignition combustion 
which it stabilizes. 

[0056] In addition, Is supplied from first intake port fu 
el injection valve 7A as for fuel of low octane number 
which, In time which intake valve 6 has closed 
pointing in intake valve 6, thespray it is done for sake 
of, As evaporation is promoted, nixing to new air and 
fully withthe air intake distance, it can be distributed to 
entirety of combustion chamber 4 widely onone hand, 
At time of high load operation is supplied from 
second intake port fuel injection valve 7B as for fuelof 
high octane which, spray it must be done in air intake 
distance destined for center side of thecorrbustion 
chamber 4, empty, There being a case of this 3rd 
ernbodinxnt, stability of cornbustion in low load 
limits further it can improve as, With high load range 
be able to establish layer distribution of thefuel of low 
octane number of periphery of combustion chamber 4 
and fuel of thehigh octane of center vicinity of 
combustion chanter 4, it being possible to 
advancecompression self ignition combustion from 
surrounding wall vicinity of combustion chamber 4 
feeing towardthe center of combustion chamber 4 it is 
possible to do conpressionself igrritioncornbustion 
which is not knocking occurrence and stabilizes. 

[0057] In addition, as for fuel injection valve 7AwWc 
h supplies fuel of low octane nurrberand fuel injection 
valve 7B which supplies fuel of high octane arranging 
in theintake port 5, because it is made 1st, second 
intake port fuel injection valve, there are not times 
when itrecei ves cornbustion chamber pressure where 
these intake port fuel injection valve 7AJB are high 
there is not a necessityofhigfi burning pressure pump 
in order to obtain high burrringpressure where therefore, 
it overcomes combustion chamber pressure can acquire 
cost reducing effectof ancillary equipment. 

[0058] As for Figure 7 something which shows 4th em 
bodiment of this invention being, Ihere being a this 
enixxiirnent, fuel injection valve IOC inside tube of 
one is arranged in center part of the combustion 
chamber 4, Supplying with fuel of low octane number 
and fuel of high octaneindividually with fuel injection 
valve IOC inside said tube, At time of low load 
operation although ratio which fuel of theinside low 
octane number of all fuel supply quantities occupies is 
enlarged at thetime of high load operation increasing 
supplied amount of fuel ofhigh octane,enlarging ratio 
which fuel of inside high octane of extentall fuel 
supply quantities where load increases occupies, try 
tocontrol octane number which responds to operating 
condition of organization variable. 

[0059] Fuel injection valve IOC inside this tube as sh 
own to also Figure 8, has with the2nd fuel passageway 
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23 and 2nd nozzle spray orifice 24 of said 2nd fuel 
passageway 23 edge where fuel ofhigji octane 
issupplied from fuel tank 1 1 by 1st nozzle spray orifice 
22 and fuel pump 12 of 1st fuel passageway 21 
andthe said 1st fuel passageway 21 edge where fuel of 
low octane number is supplied from fuel tank 8by fuel 
pump 9. 

[0060] 1st seal 26 which opens and closes 1st fuel pas 
sageway2i and 2nd seal 27 which opensand closes 
2nd fuel passageway 23 are provided in needle 25 . 

[0061] Aforementioned 2nd nozzle spray orifice 24 is s 
et to center of 1st nozzle spray orifice 22, tries to dothe 
fuel inj ection to wrap fuel spraying of high octane 
with fuel spraying oflow octane number. 

[0062] Figure 9 has shown fuel of low octane number 
which is supplied to the 1st fuel passageway 21 and 
burning pressure characteristic of fuel of high octane 
whichis supplied to 2nd fuel passageway 23. 

[0063] Pressure of these fuel variable is controlled by f 
uel pump 9,12 whichthe rotation control is done 
according to load condition, as for fuel of the low 
octane number as shown in a line of Figure 9, in low 
load limits beingproportionate to load change, as 
burning pressure variation it does, with the high load 
range burning pressure is kept uniformly. 

[0064] As for fuel of other and high octane as shown 
in b lineof Figure 9, as in low load limits it is kept in 
low fixed bunuiigpressure in comparison with burning 
pressure of fuel of thelow octane number, with high 
load range burning pressure stand that tries rises 
largelychanges attendant upon increase of load 

[0065] Namely, this way controlling amount of injecte 
dfuel which is almost similar to thel st embodiment 
which amount of lift of needle 25 same being by 
changing, in theresulting shows burning pressure of 
low octane number fuel and high octane fuel due to 
thefuel pump 9,12 according to load in Figure 2, can 
control octane number wfrichit shows in Figure 3 
variable line t> to do. 

[0066] Therefore, according to equipment of this 4th e 
nixxiiirent, at time of the low load operation because 
from inside 1st nozzle spray orifice 22 of all fuel 
supply quantities theratio wfrich low octane number 
fuel which spray is done is occupied is large inthe 
combustion chamber 4, compressed self flarrrnability in 
low load limits becoming satisfactory,corrbustion it 
can be stabilized 

[0067] Other , From 2nd nozzle spray orifice 24 suppli 
ed amount of high octane fuel which spray is 
doneincreases time of high load operation in 
combustion chamber 4, Because ratio which inside 
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high octane fuel of extent all fuel supplyquantities 
where load increases occupies is enlarged, be able 
tocontrol knocking occurrence with high load range, 
therefore, with all operating rangewhich in same way as 
1st embodiment from low load limits extends to 
thehigh load range resrxmsiveness being able to 
control octane number well in optimum, itis possible to 
do compression self ignition combustion which 
itstabilizea 

[0068] In addition, With this high load range from2n 
d nozzle spray orifice 24 spray is done fuel spraying of 
thehigh octane which, As from 1st nozzle spray orifice 
22 of periphery of said 2nd nozzle spray orifice 24 
with fuel spraying of thelow octane number which 
spray is done shown in Figure 7, it reaches pointwhere 
it wraps for sake of, It is possible to do compression 
self ignition combustion where fuel of low octane 
number is distributed to periphery of combustion 
chamber 4, it is possible's a result, to make layer 
distribution which fuel of thehigh octane is distributed 
to center vicinity of combustion chamber 4, it is 
possible, is not knocking occurrence and stabilizes to 
advance compression self ignitioncombu^ion from 
surrounding wall vicinity of combustion chamber 4 
feeing toward center of thecombustion chamber 4. 

[0069] In addition, In order to supply with fuel of low 
octane number and fuel of thehigh octane to 
combustion chamber 4 individually with fuel injection 
valve IOC inside single tube,it is done for sake of, As 
degrees of freedom of arrangement layout of fuel 
injection valve can be raised,profitably be able to 
acquire, furthermore, by designating fuel pressurepower 
due to fuel pump 9,12 as variable, feed proportion of 
fuel of the low octane number and fuel of high octane 
can be controlled easily in thecost. 

[0070] With aforementioned each embodiment fuel of 2 
kinds of low octane number and high octane supply 
controldoing, At time of low load operation and time 
ofrrigh load operation variable it triesto control octane 
number, but as in addition, shown in for ©cample 
Figure 1 1 , also totry to charige gently it is possible 
octane number with operating region whichfrom low 
load limits changes in high load range by supply 
control doing fuel where octane number of 3 kinds 
differs, 

[0071] Figure 10 has shown 5th errbodiment which y 
ou list as example of onein order to obtain octane 
number changeability which is shown in 
afoimennonedFigure 1 1. 

[0072] Although with this 5th errtodiment structure o 
f 1st errbodiment which is showncorrveniently in 
Figure 1, namely, intake port fuel injection valve 7 
where fuel of thelow octane number is supplied from 
fuel tank 8 by fuel pump 9 isprovidedin intake port 
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5the structure which provides fuel injection valve 10 
inside tube where fuel ofthe high octane is supplied 
from fuel tank 1 1 by fuel pump 12 , it has made 
thebasic structure in center part of corrbustion charrber 
4. 

[0073] With change operation of changeover valve 30, 
through fuel pump 32 in theaforementioned intake 
port fuel injection valve 7 , low octane nurrber fuel 
where octane number is high in corrparisonwith fuel 
of low octane nurrber of aforementi oned fuel tank 8 
from fuel tank 31 that tries is supplied 

[0074] Namely, low octane nurrber fuel of low octane 
nurrber and low octane nurrber fuel of raising octane 
rnjrrberthe supply control it does with change 
operation of changeover valve 30 with theengine 
control unit 13, in low load limits with load condition 
on low load side of low load linitssupplies low 
octane nurrber fuel of low octane nurrber, it raises with 
low load limits andand change region of high load 
range which are high load side of low load linitshave 
tried to supply low octane nurrber fuel of octane 
nurrber. 

[0075] This way raising with change region of low loa 
d limits and high load rangeand supplying low octane 
number fuel of octane nurrber, as shown in Figure 11, 
evadingthe torque shock by with aforementioned 
change region making changeability ofthe octane 
nurrber gentle, driving characteristic it can be stabilized 
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[0076] Finthermore, in addition, with in casepreparin 
g fuel ofthe low octane nurrber and raising octane 
nurrber as high octane fuel, these low octane nurrber 
fuel andthe raising octane nurrber fuel it is possible 
also with load condition to try to supplyand to 
change. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] Abbreviation Shimesu explanatory diagram 
which shows 1st enixxliment of eqiripmenrwhich 
executes method of this invention 

[Figure 2] Conrrolability figure of amount of injected f 
uel in 1st enbodiment of equipment which executesthe 
method of this invention 

[Figure 3] Octane nurrber changeability figure of fuel i 
n 1st errbodiment of equipment which executesthe 
method of this invention 

[Figure 4] Abbreviation Shimesu explanatory diagram 
which shows 2nd errbodiment of eqiripmenrwhich 
executes method of this invention 
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[Figure 5] Abbreviation Shimesu explanatory diagram 
which shows 3rd etrbodirrent of equiprrmrwhicri 
executes method of this invention. 

[Figure 6] Abbreviation Shimesu plane explanatory dia 
gram of Figure 5. 

[Figure 7] Abbreviation Shimesu explanatory diagram 
which shows 4th errbodiment of equipmentwrrich 
executes method of this invention. 

[Figure 8] Abbreviation Shimesu cross section explanat 
ory diagram of fuel injection valve inside tube which 
isused for 4th errbodiment of equipment which 
executes method of this invent! oil 

[Figure 9] Burring pressure characteristic graph of fuel 
which is supplied fbel injection valve inside tube of 
4th ernbcdiment of equipment whi ch executes method 
ofthe this invention by. 

[Figure 10] Abbreviation Shimesu explanatory diagram 
which shows 5th errbodiment of equipmentwrrich 
executes method of this invention 

[Figure 1 1] Octane number changeability figure of fuel 
in 5th errbodiment of equipment which executesthe 
method of this invention 

[Explanation of Reference Signs in Drawings] 

4 corrbustion charrber 

5 intakeport 

6 intake valve 

7,7A,7B intake port fuel injection valve 

Fuel injection valve inside 10,10A,10B,10C tube 

13 controller 
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[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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[Figure 6] 
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[Figure 9] 



[Figure 10] 
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[Figure 11] 
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